surfing and football. He had a general anaesthetic for appendicectomy (1978) after which he developed a chest infection after discharge and on the tenth day collapsed with acute bronchospasm, was admitted to hospital unconscious and in severe respiratory difficulty and was intubated and ventilated. Chest X-ray revealed gas under the diaphragm. Laparotomy revealed a tear in the stomach. He improved rapidly with salbutamol. Intravenous and then oral steroids were required for the asthma. There was no family history of asthma or allergic reactions, but his father had suffered from eczema. He smoked twenty cigarettes a day.
A decision was made to perform a closed reduction of the right leg. He was premedicated with diazepam 10 mg orally, papaveretum 20 mg and scopolamine 0.4 mg intra muscularly (lMI). In addition, he received two puffs of salbutamol followed by two puffs of becotide. Anaesthesia was induced with sodium thiopentone and maintained by breathing spontaneously oxygen, nitrous oxide and halothane. This proceeded uneventfully and lasted approximately twenty minutes.
Reduction of the fracture was not adequate and it was decided to perform open reduction some three weeks later. He was premedicated with papaveretum 20 mg and scopolamine 0.4 mg IMI. Two puffs of salbutamol and followed by two puffs of becotide were given on leaving the ward. On arrival in the anaesthetic room he was neither anxious nor wheezing. Blood pressure was 120 mmHg by palpation.
A 16-gauge cannula was inserted in the left forearm and one litre of Hartmann's solution commenced. The patient was placed on the right side and the third and fourth lumbar interspaces were identified by palpation. Two ml of 1 % lignocaine were infiltrated in this region under aseptic conditions and the epidural space was identified with the loss of resistance to air technique. An epidural catheter was inserted and 2 ml of 0.5% bupivacaine injected. As no motor blockade had occurred after four minutes a further 13 ml of 0.5% bupivacaine was injected. He was also given droperidol 2 mg, and fentanyl 130 f.!g intravenously. The level of anaesthesia was assessed to pin-prick sensation ten minutes later and because complete block was not present below the L4 dermatome a further 5 ml of 0.5% bupivacaine was injected.
Blood pressure, however, fell over fifteen minutes from induction to 80 mmHg systolic despite the infusion of one litre of Hartmann's solution. A half litre of 'Haemaccel' was commenced as the patient was transferred into theatre and onto the operating table. The patient then complained of neck, shoulder and abdominal pains and severe asthma. There was no urticaria. The 'Haemaccel' infusion was ceased and replaced by a litre of 4% dextrose and 0.18% saline. Oxygen was administered by Hudson mask, salbutamol given by puffer and nebuliser, aminophylline 250 mg given intravenously over five minutes, a three-lead ECG showing sinus tachycardia.
The patient became progressively distressed, cyanosed and unresponsive. Because of difficulty ventilating by mask, he was intubated. However, it was still impossible to ventilate him. He remained cyanosed, no pulse was palpable, the electrocardiogram revealed ventricular fibrillation, and cardiac massage was commenced. Halothane was added briefly because of the extreme resistance encountered in ventilating the patient, but was ineffective.
The following drugs were given intravenously (lVI): one litre of 5% stable plasma protein solution, adrenaline 1 mg, hydrocortisone 200 mg, dexamethasone 100 mg, aminophylline infusion, atropine 1.2 mg. In addition, 2 mg of adrenaline was given down the endotracheal tube as well as 1 mg intramuscularly.
At this stage, due to the severity and refractory nature of the bronchospasm it was decided to prepare the patient for cardiopulmonary bypass to achieve oxygenation and cerebral perfusion. MUltiple arrhythmias occurred including episodes of ventricular fibrillation which became refractory to defibrillation. The following drugs were given IVI: lignocaine 50 mg, isoprenaline 500 f.!g, heparin 30,000 units, cephalothin 4 g, sodium bicarbonate 250 ml of a 4.2% solution and metaraminol 4 mg.
The left groin was prepared and dissected, the femoral artery and vein identified and catheters inserted. Cardiac massage continued with frequent attempts at defibrillation and eventually the patient returned to a sinus tachycardia with a barely palpable pulse. It was decided to go onto cardiopulmonary bypass to ensure control of the bronchospasm and circulatory support. Bypass commenced just over 40 minutes after the first evidence of bronchospasm with rapid inprovement in the patient's perfusion and colour. A urinary catheter, left radial arterial line, right cubital fossa and internal jugular central lines were inserted. As there was no urine he was given frusemide, 40 mg, IVI and mannitol 20%, 300 ml, IVI with rapid effect. Further drugs given at this stage included sodium thiopentone 500 mg lVI, pancuronium 8 mg lVI, and an intravenous adrenaline infusion. The latter was replaced with a salbutamol infusion.
Ventilation gradually improved while on bypass and he was placed on a Campbell ventilator. He was given nebulised salbutamol hourly and fentanyl 10 mg IVI. Cardiopulmonary bypass was gradually reduced and adequacy of ventilation assessed by serial blood gas estimations. A chest X-ray revealed hyperinflation of both lung fields without any abnormalities. Cardiopulmonary bypass was stopped one and three quarter hours after commencement and the heparin reversed with protamine 100 mglVI (slowly).
The patient was transferred to intensive care remaining on controlled ventilation and intravenous salbutamol, aminophylline and hydrocortisone. He developed focal fitting which was controlled with phenytoin. There was no significant return of neurological function and he died four days later.
The remainder of the infused 'Haemaccel' (100 ml) was discarded before it was analysed for bacteria or other contaminants. DISCUSSION Shnider and Papper s concluded that the incidence of bronchospasm was no greater in general anaesthesia than in regional techniques, except where the trachea was intubated. Kingston and Hirshman 6 recommend regional techniques where possible in the asthmatic patient.
The use of 'Haemaccel' has been well studied by Lorenz et al. 7·9 The reactions produced were generally trivial, correlated with the serum histamine level and could be blocked by the prior administration ofH 1 and H2 receptor antagonists. 8 It was concluded that the mechanism was via direct histamine release.lo,11 Vervloet et al. 12 were able to demonstrate positive skin tests and in vitro leucocyte histamine release in three subjects who reacted to 'Haemaccel' but they were unable to discriminate between immunological and direct pharmacological mechanisms.
In a review of bronchoconstrictor mediators, Holgate et al. 17 discuss the central role of histamine and prostaglandins 02 and F2a. As they are released after allergen stimulation of mast cells, it is probable that they have a role in bronchospasm associated with asthma. Leukotrienes are also potent bronchoconstrictors, although their role in asthma is not clearly defined. Whether Haemaccel is appropriate for bronchoreactive patients and whether such patients should be protected with histamine receptor blockade remains debatable.
During resuscitation the patient demonstrated multiple arrhythmias, including atrioventricular block, ventricular tachycardia and fibrillation and electromechanical dissociation. These occurred in this patient with epidural anaesthesia using bupivacaine. Despite the controversy that exists about the relative cardiotoxicity of bupivacaine and lignocaine it seems from animal studies that bupivacaine may be associated with a higher incidence of arrhythmias and haemodynamic changes when used in equi-anaesthetic doses. 13,14 Liu et al. IS could not demonstrate any difference in acute cardiovascular toxicity between lignocaine and bupivacaine in dogs. However, the results of a study using anaesthetised and ventilated animals may not extrapolate to clinical practice. Kotelko et al. 13 found that rapid intravenous injection of bupivacaine but not lignocaine could produce severe cardiac arrhythmias in awake sheep. Toxicity was enhanced in the presence of hypoxia and acidosis (Rosen et at. 14) . A possible mechanism may be bupivacaine's greater affinity for inactive sodium channels and also a slow dissociation from these channels during diastole. Hi Even though there was no evidence of intravenous injection, the use of bupivacaine may have complicated the resuscitation of this patient. Epidural anaesthesia undoubtedly complicates anaphylaxis by abolishing compensatory vasoconstriction and catecholamine release. Lignocaine with or without adrenaline may be the preferred local anaesthetic agent in broncho-reactive patients.
Chest deflation can be assisted manually to diminish gas trapping, enhance exhalation and improve oxygenation and C02 excretion 18 while the patient remains in sinus rhythm. Cardiopulmonary bypass has previously been utilised to ensure oxygenation and allow control of severe bronchospasm.1 9 Considering the time it takes to set up for cardiopulmonary bypass, manual deflation can be continuously applied and if no improvement ensues, then bypass initiated. However, as in this case, following the early onset of ventricular fibrillation and cessation of cardiac output, it is physically very difficult to achieve any output with a hyperinflated chest and retarded venous return, and then it may be appropriate to pursue open cardiac massage. If the chest is opened, both cardiac and lung massage can be performed. Smolnikoff 2o has reported that the hyper-inflated lung reacts to open massage 'surprisingly quickly'.
In the management of sudden bronchospasm, salbutamol (aerosol or nebuliser) followed by IV aminophylline and adrenaline is an accepted regime. If anaphylaxis is suspected then adrenaline should receive earlier priority. In this case, the brief administration of halothane in the presence of aminophylline, adrenaline and epidural bupivacaine was probably inappropriate.
Other agents or manoeuvres that have been reported useful in sporadic cases include endotracheal or intrahilar local anaesthetic 21 (we felt we had given enough) and intravenous ketamine. 22 
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